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. holes.and yet keep aflont.

' HOW ALL OUR NEW WAR SHIPS WILL BE MADE UNSINKABLE.

OUR NEW BATTLE SHIPS ARE BEING LINED WITH A SEVEN.FOOT BELT OF CORNPITH ALONG THE WATER LINE, WHICH WILL KEEP THEM AFLOAT EVEN IF RIDDLED BY SHELLS. .
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DAN!sH’ Naw ON THE HEKLA

WiTH A VOLUNTEER CREW

- (Copyright, 1833, by W. R. Hearst.)
: HE Navy Dspartment has discovered & 4vay of making war ships
practically unsinkable. It & by placing arpund them on the

ineide of the steel hulis a

in thlckness along the water ine The new battle ship

nois, I\e&u'snrge, Alabama and Kentueky,
and It is being put on the other futtie

this year, have this protection,

ships now bullding. A test on the

ferior kind of packing, showed that

Bbelt of corn pith packing three fset
s I1ll-

which have been lainched

Danish cfulser Hekia, with an in-
by this means a War ship nay be hit

at tho water line, the projectile golng glear through the milp, and tha
holes will elose antomatieally, preventing the water fron pouring in and

sinking it
made &s buoyant and hard to sink

In this way it 1s thought that modern meel ships can be

as the old wsoden ships. The way

{n which common corn pith's usefulness was discovered as armor for

witr akips, the method by w

which It is prepeled and how it is being adopt-

ed &ll over the world for naval purpises, s exoeedingly interesting.
Thiz also adis a new and ines w'alle source of wealth to corn grow-

ing districts of this emntry.

HOW TO INCREASE EFFICIENCY OF
AMERICAN WAR SHIPS,

.

By Henty W. Gramp, of the Famous Firm of War Ship
Builders. y

HE diseovery and application of corn

a5 the development of Erupplzed ar

e This prodnct of American farms
Increased offlctency for onr crulsers rud the
‘hyye theso belts withoot delaF.

ean sreatly Heresse the efficieney of them oll by mn.klns

reglst the Inflow of water,

A our cral€ers carry heavler batferies

pith fa of gs vital jmportance to our Navy
thor and stuokeless puwder.

affords n cheap and ready means of vostly
_ynarmored sides of all oor vessels we

I™thout #dding mueh to the cost of our vessels we

thelr sides automatieally

than similag vessels of other nations they

would, when so protected, be able to give hattie to shins far heavier ‘than themaeives,

A vellnlose belt of three feet In thickness may

be sald to be as efficlent as a six-

noh helt of steel. By this means 100 tons of celluloSe becomes equivalent to 1,000 tons
at armor.

FTER & seorieg of experl-
ments  extendlng  over
three years the TUnlted
Stutes CGovernment has
found a method of making
onr war ships practically
unsinkable,

It s by placing over the
raside of the hull a packing of corn pith
glong the water Mne. This simple device
jx more than n mmich for the most power-
ful shell from an enemy's gun. It dees not
stop the projectile, it simply allows it to
g clear through both gldes of the ship If
it ean, while the boles mude in the ship's
slde close up as If the shell hnd gone
Athrough a spopge.

Strange on this may seem, It I8 acoounted
for by the faet that fthlsx corn plth lining
gwells up as scon as the wiater entérs the
hole made by the projectile. Before the
{nrosh of water has penetrated half way
thrpugh thisg three-foof belt the corn pith
has swelled and eompletely ciosed the hole,
g0 that not a drop of water enters the ship.

This removes ooe of the most dangerous
features of stes]l wir sbips—that is, thelr
tendency to kink alfmost lustantly on being
‘plereed by a projectlle below the witer
Hne. . The old wooden war vesssls Iu pre-
vious times conid be falrly riddled with
The swelllng of

the fwood and the eage with which they
corld be pluggedgnade it hard to sink them.

The great harror of recent naval wars
with moadern steel vessels hos been the
feurful quickness with which war  ships
were sent to the bottom. Dewey Illus-
trated this on the Spunlsh nhl[ﬁl at Maonllh.

In the buttle of the Yalu In" the war be-
tween Japan and China, the Chinese ar-
mored crnisers Tachi-Yden and King-Yuen
were sunk by being pierced at the water
loe,

The new battle ships which have been
Jdanuched (Lis penr, the Illinois, the Ken-

. toeky, the Alabamn and the Kearsarge,
Cheve al been provided with thils Holog of
ecorn pith,  The 1, soon to he
Jaunched, will have the same equipment.

On these big battie ships, designed fo be
the flnest ships of their elass In the worlds
{he corn pith [5 packed In soffer-dams three
fect thick. They wre not placed bebind the
Iuh\'y armor, but extend from the ends of
lhe atmor, which protects the middle por-
tlcua. of vitila of the ship, elear ntound
the bow aud stern, This thick llnlpg 1s
fanr feet pbove and three feet below the
water llue. The corn plth Is packed to a
density of slx pounds to thé square fool.

Mr. Henry W. Cramp, the gréat wae ship
builder, has caleulated that this corn pith
iining 1s equal to g six-lnsh belt of steel
armor indefensive value, and o stugle hun-
‘dred tons of It equals a thonsands tons of
“alen] armor.

The lden of protecting war ships by 's
dinlng of thls sort ls not altogether new.
“Abroid severn] countries have tried various
Kinds of cellulose for this purpose. [Italy,
Mee. Germuny; Rusela, Anstria, Den-
m and  the Netherlands haye experl-
mented, but In nowe of those conutries has
plth Jinkng of any kind been permanently
ndopted. Yet some of thelr tests have
been highly suecessful.
 The most interesting experlment of this
Eind thot bad all the dramatic features of
af locident of rceal warfpre occurred in
Penmark soma time ago. The crulser
Hekln wons selected ax the vessel to be ex-

ted on by having a shell  fired

.h:r through her nenar the water line. The

P mshlp Absalon, diso of the Danlsh navy,

to play the part of the enemy and to

s tlie shel! through the Hekin,
“took a plucky cvew to man l.hc Hekla
1 tost like,this. but volantoers dame for-
.1 Golug upon the Hekla they took up
Yavions stations on the vessel, exeept
wmam. w&um the shot was to be
It was 2 hair-ralsing moment while those
‘anid men stood at thelr posts, as.

'?’L;?I

bridge, the englneer at his station ready to
tlitow the levers If the ship was not sha®
tured at the shuts

The Absalon had drawn dup at a distance
of & huiideed foat, near enough to send »
ghot clean through her sister ship, Ther
from her fivednch gun rose a rour and &
pufl of smoke.

The Hekla shivered ke a living thing a=
the projectile ploughed. through ber bow,
trite to the gnnner's alm. A clean five-ineh
hole had been cut through the steel frame
from the starboard to the port slde six
inches above the water lne. But inaide the
bow had beon packed with cocon flbte, or
collulose. The question was whether this
collnlose could stop the flow of water quich

Iy enough to prevent the vessel from sink-

Ing when bér how was submerged.

The Hekln was started forward ot full
specd, at slxteon knots, ralsing a bow wave
four feet high, This wos o tremendous
presstre of water to put on the part of
the ship that had been plerced by a fiye
fueh shell, But, strangely enough, no water

ceatne throngh for Hfty-#ive minutes. The

cecon fibe hid Instaptly expanded and filied
the hole miade by the pussage of the sfiell,
A& gotn a8 the water ¢ame In contnet with
the eellulose It wos absorbed ns by &
sponge,

At the end of ffty-five minutes severnl
drops of water appeared on the lnside of
the starboard bow, and in slxty-five min-
utes a fow deops gshowed on the port side.
In an bonr and a qoarter woter appenred
In-the druln pipes of the port cells, und In

twor hotirs In those of the starbonrd calls,

The flow continued to Incrense for iwe und
a Lialf hours, when It gradoally diminished
during the last half howr.

During the three hours In which the holes
were completely submerged by the bow
wavie only 71-3 enbie feet of water entered
the vessel. The test was a decided success,

One wonld hoave thought theat gfter such
an object lesson that forelgn natlons wonld
have humedintely ndopted tlls kind of pro-
tectlon for thelr war ships, But varlous
troubles arcse. It wans found that cellu-
lose became putrid in time, lost its absorp-
tive quailtles and made such o stenel
that it had to be removed. It also hap-
pened rhat it wonld eateh dre.

But all the while these difficulties were
perplexing forelga powers Ametican genlus
wak it work. By a certaln chemleal treat-
ment it was found that this light Obrous
substance, mede either from cocounuts
or wood, conld be prevented from e
caying. Then came the discovery that it
conld be made non-combustilile,

But the groatest discovery was yet {o
come, aud tl_::l.t was instead of coconnputs,
wood fbre or any of the other substonees
that had ‘hitherto been used for this por-
pose, the ldeal cellnipse comid be mnde of
corn pith, that Jight, Moy stefd Inside of
carnstalis.

Here In this grent cort-growlag country
was an absolutely Inexhaustible supply of
the cheapest marerial funglnable, At frst
the fdea that the waste substuuce of the
cornfields would make the best kind of
armor for war ships seemed the height of
absnrdity.  That was about three yeats
ogo. Government experts took lold of the
problem, however, In an unblosed way,
and proceeded to make tests,

Cocousut fibre had previously been con-
sidered the best cellulose substance known,
For that reason It had been used on the
erack crolsers New York, Columbia and
Olympln. . A get of trinls wns arranged be-
twesn cocon Obre and ltg new rival,
pith. 1

In prder to make a comparative test of
this new cellulose, the Nuyy Deparument
made two coffer-dams of steel plates, siif-
faned by sugles, 6 feet high, 0 feet wide
mnil 3 feet thick. In one was placed §5214
potinds of cocop cellnlose and flbre mixed
to the usual proportions, correspondipg to
. density of 7.7 pounds to the cnbie foot.
“The other coller-dam was packed with corn

corn
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Ing to a density of 6.3 pounds per enbic
foot. These cou’orqlanu were sont to the
Indlan Head proving ground, and were
firedl at,

The first shot wag fired nt the coroa cof-
fer-dam. A Gluch shot lm\'[ng a velocity
of 1,000 feet per secomd, was fired info
the coeoa cellnlose with the gun at a dis-
tance of 514 feet. The hole made ot the
polut of entry was the dameter of the
shot, and that at the polnt of exit at the
rear of the coffor-dam wns an irregilar
Jagged hole Ti4x8% lnches. The centre of
the hole was five feet below the top of the
coffer-dam.

The pussage of the shot eaunsed a guan-
tity of celluloge to be projected to the front
through the hole made, and nbont g guart
thrown out to the rear. Wafer wis now

applied to the front of tle coffes-dam; the

level being five feet gbove thie hole. In
ten minutes the first detp of water ap-
peared through the hole, The flow Inereased
gradually, and In a few minites Hail be-
tome comparptively stendy, runnlng about
12 gollons In one-hnlf hous. The flow of
one-half gallon a minute then beedme ap-
proximately consta

In the meantime the cofferdim coutaln-
Ing the ecorn pith was' @red ot under
slmliar conditlons, Water was turned on
ax before amd left for one and a half hours,
durlng which thme no water whotever dip-
peare] at the hole (n the rear of the coffer-
dmyg, nor at the end of the time had tlie
corn cellnlose at the mouth of the hole In
the rear become damp. The cofer-dom con-
tainlng cocon eellulose was now fired at
with ) 250-pound elght-inel shell, at the
same distanee, and with the same velocity
as that of the six-Inch shell,

' The hole In the front was the size of the
shell, In the vear a rough hale was mnde
wbout 12x0 Inches. Abont a pint of cellu-
lose was thrown out from the front hole,
dnd about pne-half gallon from the hole in
the rénr, The water was then turned on
with a hond of abont five feet as before.
In twenty-five seconds a few drops ap-
peared at the hole 1 the rear, and anbout
twelve gallons hnd passed through in thirty
minutes, In about half an honr the flow
Lid seitied down to a practical stem]y rate,
or about one-half gallon a minute. Ender
similar conditions an elght-inch projectils
was now fired at the corn cofferdnm, the
eonditions of dring being the snme in both
CHSEE,

The water was turned on, nnd after walt-
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-nt the hole [n the rear of (e coffer-dnm

nor was the carn mt the reae damp.  No
water had appeared at the elght-inch hole
which had previously beed made, uar Wos
it damp at the completion of the experis
ment.

It wits found that the cocon fibre hod be-
come damp ull flong the path of the shell
and extending severs]l Inches below and
above it. But the corn pith was damp only
throngh twenty-four Inches of the path of
the six-luch shell apd to a distance of
twenty-six inebes n the case of the elght-
ftieh shwll,

Tests wers also made to show the rels-
tive non combustibllity of *he materials.
A portidn of the material was placad 1ao=0
in an Iron enveloppe und a 8 pound
ghell conzdiuing onc-tenth of A pouthl of
powder was exploded in |ts mldst, A 1-
pound bag of powder was exploded In a
slmilne moanner, In avhich cose the connd
cellulose ignited; the corn Pith did ot
but was greatly charred. Cocoa nnd cory
cellnlose grere then povkyl separntely In
bags of n cuble foot espaciiyv, 2nd two gol-
lons ‘of fresh witer were poured Into each
hos. The baxes were then plpesd in the
hasement of the Nuvy Depactment, pnd
examined from thne to time.

About a month later, It was found shat
the cocon celiniose, which had been lu con.
tact with the lron bad turped Slack. and
that the fron showed corrosion., except
where painted, and there tbe paint had
goftened, due to the actlon »f the esilulose.
The corn pith showed that the painted
nortlorla were Intact, and the palnt wns
miuch mose firm, and that Ia contact with
ths leun wos only slightly blsck In seme
parts amd the lron yery slizliuiv eorrodud;
napdly more wonld It hive 2ien the cqde
bad It ¢lmply been ln contagt with the
muolsture, showlng that the covn-bad pnc-
tlcally no effect. ¥

umm mwmwwmmm mrmlutottr nmlaummwmnmwed _After thess. exhaustlve tests, which
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How the Hekla's bow was pnerced by a shell and the water prevented from
flowing in by the swelling of the cellulose, which comboletely closed the hole.

sbowed in a striking manner the superior-
Ity of the corn plth cellulose; the Navy De:
partment’s specifications for the boutleships
Kentneky and Kenrsarge and Nos. 7, 8 and
Deontain g clnnze roquiriog the cofer-dams
of these battleships o be packed with this
snbstunge,

Not ouly does the Amerienn cellulose show
much groator absurptive ond  stopplog
powers thon the covoa cellulose, but It
does not require to be packed to the spme
density lo ‘grder to accompllsl the sime re-
sults,

The cocoa fibre is packed to Ti4 pounds
to the euble fdot, and the corp pith to
B pounds. Tt Is $100 per ton chenper than
the cocon fibre, With the ¢orn plths lesker
density mokes It ecost But Hitle wore Chan
Lalf as much, After/this successful tesy In
the United Slates other countries were eng-
er tp experlment with our corsi piteh, On
the 18th of Inst Janunry n severe trial wus
made of it at Portsmouth, England, on
board H. M. 8. Neftle. The results were
as satisfactory as those made in this ecoun-
try, Two months ago the Russipn Admir-
wity made a test of this sowe kind of cel
lulose at thelr maval proving grounds at

IPoli;on. near Bt. Petorsburg.
The materisl was supplied by a Philadel- Lone 101,

;mr-l:ml unider the supervision of Ameriean
EXperis.

The esperiment conclusively de monstrited
that a ship provided with o coffersdam
packed as wag the ofte used In the ox-
periment econld be perfornted o oot Le-
Iow the water Hne withont the least danger
of the entrance of water.

The corp-plth ?Ih-.h}qr' why discovered by
Mr. A W. Mnrsden, who brought ft to
tlie notlee of the Nayy Be numnvut

Barly In 1806 o plant for the manufncture
6f the ecomm-pithy cellnicge was epected at
Owenelivio, [n the dornbelt of lemlt_k\,
the mnelisery being specially adapted by
My, Marsden.

The fitocess of mannfacturs is of eonsid-
wiabledtitorest, T lirge, untrimme cori-
sinlka, after Holng thorsughly dried, are fod
fito a cuttliy mocline, and there cut huto
pleces of about an inch ip length, after
whileh they fall into the vecelver of & prien-
matde convevor. whleh conslets of n system,
of galvantzed piptng of the slge of ordinary
stave pining, through whiclh a stfong cuts

Tont of nle s foreed by centilfugal fane,
The atr blagt in the prewntlic fonveyor

separates the lenves and Hghter parts aod
Dlows them up through one Lrunch pipe tu
while the heavier pieves of slalks

phin cumpmy. and t'he eaffer-dom  was pnsﬁ throngh another plge 1o & second 1otk
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and ave blown threuzh a grating to romove
any popalalne lenves. Bhe our athlks are
then foll lmto another hrpoeh of the ‘von-
curtied to & Jarge hopper,
whenee they peiss Into nu attrition allly
whleh crncks the shiell and relesses the pith
undl ts fhre.

This whole ((dislttezeated mass 1hen:
passes into o litee veclhugular box with
copioni euds at top and bottom, Into which
ende tead plpes of another pneamitle coms
yveyor: Thls box Js oalled the eyelone,
the strong currents of alr within belng so
directsd ns to blow the pith eud its fibre
upward, and the pleces of the shell of the.
stalk downward, whete the Intter are
grohnd ang reground with the leaves ps
feed for enttle 1

Thi pith and fibre, blown wpward, pass
Into n double concentric oylindricnl sereen
whicl, revolving slowly in -an pir-tight
enmpartment; sifts out all the dust, Then
there remding only the conrse eccllulose
anid its fibre, and (he fine cellulose, which
fa like flour, and (hese are agein sepa-
rhted by alr hlgst and foil in diffevent
compnrtmenta.  The coarse eellnlose and
fibre Iy vow ready for chemical freatment,
to render it flre pruat, after walch it
reaily for the m.‘an. -
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